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Disclosure to Promote the Right To Information 

Whereas the Parliament of India has set out to provide a practical regime of right to 
information for citizens to secure access to information under the control of public authorities, 
in order to promote transparency and accountability in the working of every public authority, 
and whereas the attached publication of the Bureau of Indian Standards is of particular interest 
to the public, particularly disadvantaged communities and those engaged in the pursuit of 
education and knowledge, the attached public safety standard is made available to promote the 
timely dissemination of this information in an accurate manner to the public. 




Mazdoor Kisan Shakti Sangathan 
"The Right to Information, The Right to Live'' 
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FOREWORD 

This Indian Standard was adopted by the Bureau of Indian Standards, after the draft finalized by 
the Automotive Primemovers Sectional Committee had been approved by the Transport 
Engineering Division Council. 

This Indian Standard was first published in 1976. In this revision the material requirements have 
been rationalized and the tests have been classified for type and production conformity approvals. 
New tests like leakage tests for filler neck seating, pressure impulse, internal cleanliness have been 
included. A separate standard IS 13687 : 1993 covering heat dissipation performance of radiators, 
has been prepared. This standard is also an important adjunct to IS 13686 ; 1993 'Internal combus- 
tion engines — Radiators — Methods of test'. 

While preparing this standard, assistance has been derived from the following publications: 

CSN 302620 : 1961 'Water radiators, dimensions', issued by Czechoslovakia. [Ceskoslovenska 
Statni Norma ] 

DIN 71550 : 1954 'Beading for inlet and outlet pipe of indicators', issued by Deutscher 
Normenausschass. 

SAE J 164 : 1982 'Radiator caps and fiUernecks', issued by Society of Automotive Engineers,. 
USA. 

SAE J 631 : 1982 *Radiator nomenclature', issued by Society of Automotive Engineers, USA. 

SAE J 868 : 1982 *Large size radiator filler necks', issued by Society of Automotive Engineers, 
USA. 

For the purpose of deciding whether a particular requirements of this standard is complied, with the 
final value, observed or calculated, expressing the result of a test or analysis, shall be rounded off 
in accordance with IS 2 : I960 *Rules for rounding off numerical values ( revised )'. The number of 
significant places retained in the rounded off value should be the same as that of the specified value 
in this standard. 
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Indian Standard 



INTERNAL COMBUSTION ENGINES — 
RADIATORS — SPECIFICATION 

( First Revision ) 



1 SCOPE 

1.1 This Indian Standard .specifies the type, 
material, peiformarxe requirements for radiators 
used in automotive vehicles. It also covers 
wherever applicable, radiators for ofif-highway 
vehicles including tractors. 



3 TYPES 

3.1 Sheet metal type of radiators shall be as per 
Fig. 1 and 2. Figure 3 is applicable for bolted 
type. The cast or fabricated types are indicated 
in Fig. 4, 5 and 6. Tube and fin types are 
shown in Fig. 7, 8 and 9. 



1.2 It does not include radiators for cooling oil 4 MATERIAL 



such as in transmission unit and engine lube oil. 



2 REFERENCES 

The following Indian Standards 
adjuncts to this standard: 



are necessary 



IS No. 
193 : 1982 

407 : 1981 

410: 1977 

513 : 1986 

554: 1985 

1079 : 1988 



Title 

Soft solder ( fourth 
revision ) 

Brass tubes for genera] 
purposes ( third revision ) 



Cold rolled 

strip and 
revision ) 



brass sheet, 
foil ( third 



Cold rolled low carbon 
steel sheets and strips 
( third revision ) 

Dimensions for pipe threads 
where pressure tight joints 
are required on the threads 
( third revision ) 



Hot rolled 

sheet and 
revision ) 



carbon steel 
strip {fourth 



2500 ( Part 1 ) : 1973 Sampling inspection tables: 
Fart i Inspection by attri- 
butes and by count of 
defects ( first revision ) 



3331 : 1971 
13586 : 1993 

13687 : 1993 



Copper and brass strips/ 
foils for radiator cores {first 
revision ) 

Internal combustion 

engines — Radiators — 
Methods of test 

Internal combustion engi- 
nes — Radiators — Methods 
of test for heat dissipation 
performance 



4.1 The material for the radiators and their 
components shall comply with the following; 



Component 

Core 

Headers, filler neck, 
pressure cap, etc 

Steel sheets 

Tubes 
5 DIMENSIONS 



Conforming to 
IS 3331 : 1977 
IS 410 : 1977 

IS 1079 : 1988 or 
IS 513 : 1986 

IS 407 : 1981 



5,1 The dimensions of filler necks, for small 
and medium sizes shall be as given in Table 1 
and for larger size as shown in Fig. 10. The 
radiator dimensions shall be as specified. The 
threads for drain cock shall be in accordance 
with IS 554 : 1985. The dimensions of pipes 
for water inlet and outlet shall conform to Table 2. 

6 WORKMANSHIP AND FINISH 

6.1 The solder used for fabrication shall conform 
to IS 193 : 1982. The steel components shall be 
solder dipped or made out of tin or laed coated 
solder sheets to prevent corrosion. The radiator 
shall be free from dents, breakages or cracks. 
Joints in core, inlet and outlet shall be properly 
soldered and shall be free from any manu- 
facturing defects, like discontinuities, cracks. 
The filler necks shall be finished smooth both 
from inside and outside. The radiators may also 
be painted when agreed between the manufactu- 
rers and the purchasers. 

7 TESTS 

7.1 The following shall constitute the type tests 
for acceptance purposes. These tests shall also be 
carried out when any major modifications on 
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Fig. 1 Sheet Metal Radiator 
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Fig. 2 Sheet Metal Radiator 



FILLER CAP 



T] 



FILLER CAP OVERFLOW TOP TANK 



NPT VENT 



FILLER / 



AUBE 




TOP HEADER PLATE. 
(TUBE SHEET) / 



NLET 



-O 



\ 






GASKET 



\TAPPED 

MOUNTING HOLES ^UBE AND FINS 



CORE AND 
HEADER 



BOTTOM 

HEADETR PLATE 
(TUBE SHEET) 



X 




^^ 







a^t 



BOTTOM TA NK ., 
OUTLET OPENING 






-^^ 



IS 7611 : 1993 



PRESSURE VALVE 



X_-^ 



BOLTS, NUT-0 
,,.-^AND WASHERS 



X' 



fFT^ 



-- HEADER BAR 







HEADER BAR 



GASKET 




MOUNTING STUDS 



Fig. 3 Bolted Type Radiator, Drawn Tanks 
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Fig. 4 Cast or Fabricated Radiator ( One Piece Core ) 
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Fig. 5 Cast or Fabricated Radiator ( One Piece Core) 
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Fig, 6 Cast or Fabricated Radiator ( Sectional ) 
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Fig. 7 Tube and Plate Fin Core 
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Fig. 9 Tube and Corrugated Fin Core 
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Table 1 Dimensions for Small and Medium Size Radiator Filler Necks 

( Clause 5 A ) 
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SECTION XX SECTION X X 

(SMALL FILLER NECKS) (MEDIUM FILLER NECKS) 



(OPTIONAL) 




CAM DEVELOPMENT 

All dimensions in millimetres. 

Neck Material Nominal Pressure A B C D E F G H J 

Size Thickness Rating kPa ±0-25 ±0 50 +0*13 4-0-13 ±013 ±0-13 ±013 ±0-13 Min 
(kgf/cm2 ) -0-25 -0-25 



K L 
Min ±0-1 



0-35 (0-0-35) 50 12*5 57 41 

35-55 (0 35-0-55) 50 15*8 57 41 

80-110(0 80-1-10) 50 22-5 57 41 

0-35(0-0-35) 62 13'2 685 54 

35-55(0*35-0*55) 62 18-8 68-5 54 



Small 1 

1 

Medium 1 
1 



5-6 
5-6 
S-6 

5-6 
56 



30 
30 
30 

42-5 
42-5 



19-5 
19-5 
19*5 

18-8 
18-8 



3-3 12-5 12'5 5 
3-3 12-5 15*8 5 
3-3 — 22-5 5 



3-3 
3-3 



12-5 
17 



NOTE — Square safety stop and dimensions iTand L are recommended. 
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5.A6 



6.21 



U.UL 



i.69 



7.50 



7.75 



0.76 



19.3 



U.% 



1 

19.3 



87.22 
87.77 



FLAT 19.3 



7.3 



"I 

10.^1 



A5.2 



37.98 



uimn 



2.5A 
3.05 



10.92 
CAM DEVELOPMENT 




15.7 OVERFLOW 

+0.13 



^12.95 OR 9,78 

SECTION XX 

All dimensions in millimetres. 
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Fig. 10 DIMENSIONS for Large Size Radiator Filler Neck 

Table 2 Dimensions of Water Inlet and Outlet Pipes 

( Clause 5.1 ) 




All dimensions in millimetres. 



c/i+0-5 
d 



27 

25 



32-5 
31-5 



40 
38 



47 
45 



53 
50 



58 
155 



63 
60 



NOTE — These are preferred dimensions. Pipes of dimensions other than these can be used when agreed 
t>etween manufacturer and purchaser. 



7.2 Routine Tests 



approved types are carried out: 

a) Pressure test 

b) Leakage test for filler neck 

c) Internal cleanliness test 

d) Heat transfer performance 

e) Pressure impulse 

f) Vibration 

g) Resistance to paint ( only for painted 7.3,1 The following tests shall constitute tests 
radiators ) for the purpose of acceptance and shall be 



7.2.1 The following tests shall be carried out on 
each radiator: 

a) Pressure tests; and 

b) Leakage test for filler neck. 

7.3 Acceptance Tests 



is 7611 : 1993 



caTTied out on sampling basis: 

a) Dimensions, and 

b) Internal cleanliness. 

1 A Pres&ure Test 

7.4.1 When tested in accordance with 3.6 of 
IS i3686 : l993 the radiator shall be free from 
any leakage. 

7.5 Leakage Test for Filler Neck Seat 

7.5.1 The radiator shall comply with 3.7 of 
IS 13686 : 1993. 

7.6 Internal Cleanliness Test 

7.6,1 The t^st shall be carried out in accordance 
with 3.8 of IS 13686: 1993. 

7.7 Heat Transfer Perforroance 

7.7.1 The test shall be carried out as outlined 
in IS 136S7 : 1^93. The performance shall 
be within ± 10 percent of the value recom- 
mended by the manufacturer. 

7.8 Pressure Impulse Test 

7.8.1 The test shall comply with requirements 
given in 3.10 of IS 13686 : 1993. 

7.9 Vibration Test 

7.9.1 When tested in accordance with 3.11 of 
IS 13686 : 1993, leakage, drop in pressure 
crack in mountings or any noticeable failure 
shall not be permitted. 

7.10 Resistance to Paint ( Only for Painted 
Radiators ) 

7.10.1 The test shall comply with requirements 
given in 3.13 of IS 13686: 1993. 

7.11 Optional Tests 

7.11.1 The following tests shall constitute 
optional tests and they shall be carried out if 
agreed between manufacturer and purchaser: 

a) Test on engine dynamiometer. 

b) Vehicle testing on road. 

8 MARKING 

8.1 Each radiator shall be legibly and indelibly 
marked with indication of source of manu- 
facture, month and year of manufacture and any 
other markings required such as part number, 
volumetric capacity. 



9 PACKING 

9,1 The packing shall be as per agreement 
between the purchaser and the manufacturer. 
Care shall be taken to prevent damage in transit 
particularly to the core. 

10 SAMPLING 

10.1 Lot 

In a consignment all the radiators of the 
same type and size manufactured from the 
same material u^jider similar conditions of 
production shall be grouped together to consti- 
tute a lot, 

10.2 Unless otherwise agreed to between the 
supplier and the purchaser, the procedure as 
given in IS 2500 ( Part 1 ) : 1973 shall be followed 
for sampling inspection. The inspection level, 
acceptable quality level (AOL) and type of 
sampling plan to be followed for various 
characteristics shall be given in 9.2.1 and 9.2.2 
of IS 2500 (Part 1 ) : 1973. 

10.2.1 For dimensions, workmanship, finish and 
internal cleanliness, a single sampling plan with 
inspection level IV and AQL of 1*5% as given in 
Tables 1 and 2 of IS 2500 ( Part 1 ) : 1973 shall 
be followed. 

11 INFORMATION ON ENQUIRY/SUPPLY 

A typical format is given below: 

a) Indication of the source of manufacture. 

b) Details of engine: 

i) Rating, kW; 
ii) Speed at full load, rpm; 
iii) Type of coolant, flow rate; 
iv) Details of fan, i^f any, including flow 
characteristics; and 

v) Rate of heat to be dissipated. 

c) Site conditions ( where radiator is ex- 
pected to function ). Ambient tempera- 
ture K, percentage humidity. 

d) Over all dimensions. 

e) Maximum temperature of engine outlet 
water at: 

i) Specified ambient conditions, 
ii) Specified water flow, and 
iii) Specified air flow. 

f) Heat transfer performance curves. 

g) Vibration characteristics'] Amplitude.... 
of mountings and type )- Frequency..., 
of mounting J Duration 

h) Any other auxiliary fittings ( condenser, 

oil coolers, etc ). 
j) Location of any other heat exchangers with 

reference to radiator. 

k) Any other parameteer/special require- 
ments. 



Standard Mark 

The use of the Standard Mark is governed by the provisions of the Bwreatt o//«cffan 
Standards Act, 1986 and the Rules and regulations made tliereunder. The Standard Mark on 
products covered by an Indian Standard conveys the assurance that they have been produced 
to comply with the requirements of that standard under a well defined system of inspection, 
testing and quality control which is devised and supervised by BIS and operated by the pro- 
ducer. Standard marlced products are also continuously checked by BIS for conformity to 
that Standard as a further safeguard. Details of conditions under which a licence for the use 
of the Standard Mark may be granted to manufacturers or producers may by obtained from 
the Bureau of Indian Standards. 



Bureau of Indian Standards 

BIS is a statutory institution established under the Bureau of Indian Standards Act, 1986 to 
promote harmonious development of the activities of standardization, marking and quality 
certification of goods and attending to connected matters in the country. 

Copyright 

BIS has a copyright of all its publications. No part of these publications may be reproduced in 
any form without the prior permission in writing of BIS. This does not preclude the free use, rn 
the course of implementing the standard, of necessary details, such as symbols and sizes, type or 
grade designations. Enquiries relating to copyright be addressed to the Director ( Publications ), BIS. 

Heview of Indian Standards 

Amendments are issued to standards as the need arises on the basis of comments. Standards are 
also reviewed periodically; a standard along with amendments is reaflarmed when such a review 
indicates that no changes are needed; if the review indicates that changes are needed, it is taken 
up for revision. Users of Indian Standards should ascertain that they are in possession of the 
latest amendments or edition by referring to the latest issue of 'BIS Handbook' and 'Standards 
Monthly Addition'. Comments on this Indian Standard may be sent to BIS giving the following 
reference: 

Doc : No. TED 2 ( 5232 ) 

Amendments Issued Since Publication 

Amend No. Date of Issue Text Affected 
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